Abstract : Induced mutants (mutational phases) were isolated from representative strains of every serotype of Streptococcus mutans using mechlorethamine HCI. The phases were divided into phase I , phase II, and phase III according to their properties.
Results
Three types of mutants were induced from every strain of Str. mutans by the mutation treatment employed in this study. These mutants showed the different morphology of the colonies on the surface of TYC agar.
They were named mutational phase I , phase II, and phase III according to the following criteria.
Mutational phase 1
Colonial morphology, as observed on TYC agar, is shown in Fig. 1 . Colonies of phase I strains were very solid, with irregular raised margins and rough centers, and were covered with dextran-like-polysaccharides. This was identical to the wild type colonial morphology.
Mutational phase II
Colonies were round, lucent, mucoid, and covered with soluble dextranlike-polycaccharide ( Fig. 1) . But phase II strains had unstable colonial morphology and sometimes appeared as phase I after frequent transfer.
Mutational phase III
The phase III strains appeared as round, large, grainy, smooth, and opaque colonies (Fig. 2) . The phase III strains were only observed after mutogenesis, and induced when Str. mutans was treated with a mutagenic agent.
The production of dextran-like-polysaccharides was decreased or stopped.
Corbohydrate fermentation test (Fig. 3) . Fig.  4 shows the electron micrograph of phase I and phase III, and invasion by phase III of the mass of phase I adhering to the steel wire. Cariogenicity of phase I and phase III
Hamsters infected with phase I strains of both Str. mutans RC-20 and 10449 developed more extensive caries lesions, whereas hamsters in groups 2 and 4 infected with phase III strains developed few caries lesions (Table 3) . Inoculated strains became established in all groups, although phase III strains were difficult to establish and needed an additional inoculation once a week in addition to the five consecutive inoculations after weaning.
Phase I strains of Str. mutans OMZ176 were also more highly cariogenic than phase III strains.
Discussion
Str. mutans shows colonial variants during repeated cultering15) and it seems that Str. mutans may grow on TYC agar with varying morphology during selection from dental plaque. These morphological varients were considered to correlate with different abilities of Str. mutans to make dextran-like-polysaccharides or with the relative properties of the polysaccharides synthesized. It was concluded that the ability of Str. mutans to synthesize insoluble polysaccharides and the activity of its cell-associated glucosyltransferase (GTF) were the determinants of virulence, and that Str. d.
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